band gap for the visible light adsorption, although photocatalytic activity of the catalyst is not sufficient due to the fast recombination. Recent efforts have been directed towards increasing the activity by using several strategies such as metal doping together with hybridizing [10] [11] [12] , nanostructure engineering and using fast mediators such as graphene oxide and MoS 2 [13] [14] [15] . Other efficient strategy is combining photocatalytic material with a good adsorbent. By using this technique, the adsorption provides preconcentration of molecules near the active sites of photocatalyst [16] . Other important issue in the heteregenous catalysis is the easy separation of catalyst from the medium without using conventional ways such as filtration and membrane separation. Therefore, recently MgFe 2 O 4 nanoparticles have attracted interest of the scientist [17, 18] .
In this study magnetic MgFe 2 O 4 particles and Al 2 O 3 were used for the first time as an efficient adsorbent to improve the photocatlytic activity of Ag 3 VO 4 in methylene blue degradation under visible light illumination from the aqueous solution.
A B S T R A C T
A visible active magnetically separable two component MgFe2O4-Al2O3/Ag3VO4 photocatalyst was prepared in order to improve the catalytic activity of Ag3VO4 by utilizing Al2O3 (NPs Al2O3) adsorbent. Catalyst was characterized by using Fourier Transform Infrared spectrometer (FTIR). Photocatalytic activity of MgFe2O4-Al2O3/Ag3VO4 was measured by methylene blue (MB) degradation under visible light illumination emitted from 105 W tungsten light bulb. UV-vis spectrophotometer was employed to follow and identify the MB degradation and kinetics. Results suggested a first order kinetic model for the degradation having rate constant k, 0.03252 min-1. The halflife of catalytic degradation was found as 21.3 min. The photocatalytic activity of the neat Ag3VO4 was also measured and compared with the MgFe2O4-Al2O3/Ag3VO4. It was observed that rate constant of the degradation obtained with Ag3VO4 was 0.01577 min-1 and its half life 43.9 min. This revealed that an approximately twofold increase attained by using efficient nano Al2O3 adsorbent. At the end of the reaction catalyst particles were removed easily from the aqueous solution by a magnet. 2 was the final precipitate through addition of 1 M aqueous NaOH. The powder was cleaned with deionized water, filtered, dried and calcined at 550 °C for 6.5 h [20] . Subsequently, 0.5 g Ag 3 VO 4 was blended with 0.5 % MgFe 2 O 4 -Al 2 O 3 in an agate pestle for 30 min and calcined at 300 °C for 2 hours [21] .
MATERIALS AND METHODS

Photocatalytic performance evaluation
In order to determine the photocatalytic activity, MB solution including catalyst particles were illuminated under visible light of 105 W tungsten light bulb. MB concentration and the volume of the solution were 1x10 -5 M and 50 mL. Photocatalyst was exposed to visible light at top of the continuously stirred beaker. Absorbance of the clear supernatants taken from the beaker at several time intervals was recorded at 664 nm wavelength by using a UV-visible spectrophotometer.
RESULTS AND DISCUSSION
Photocatalytic degradation mechanism
MB degradation or oxidation by visible light in the presence of a photocatalysis takes place mainly due to the creation of active species, such as peroxyl and hydroxyl radicals. By the attack of these radicals, MB molecule is mineralized into nontoxic products [22, 23] . A general mechanism reported frequently [23] The reaction mechanism that converts MB into final products may be represented as in the Figure 1 .
Kinetics of photocatalysis
Langmuir-Hinshelwood (L-H) model is generally fitted to derive the kinetic model of the photocatalysis reactions. If MB concentration is maintained at low levels, degradation usually follows first order kinetic model [24, 25] . L-H kinetic expression is given in the equation 1.
In the L-H equation, r is the observed reaction rate, k is the intrinsic reactivity constant, K is the equilibrium adsorption constant, C is the reactant concentration. L-H expression can be reduced to first order kinetic equation for dilute solutions (1+KC equals to 1); represent the stretching and bending vibrations of C-H as impurities. The peak at 2364 cm -1 stands for the CO 2 in the air [26] . Specific bands observed at 606 and 460 cm -1 correspond to the metal-oxygen bonds in the tetrahedral and octahedral sites and suggest that MgFe 2 O 4 has spinel structure [27] [28] [29] . In the spectrum of MgFe 2 O 4 /NPs-Al 2 O 3 metal-oxygen band intensities showed a clear decrease. In the FTIR spectrum of Ag 3 VO 4, 714 cm The photograph (Figure 7) shows that how efficient does MB degradation take place in the presence of a photocatalyst under visible light. It is also seen that after the completion of reaction, catalyst particles consist of MgFe 2 O 4 magnetic particles are easily attracted by a magnet without needing extra filtration step. , respectively. The kinetic model of the MB degradation by these catalyst was well fitted by first order kinetics. The catalyst introduced in this study proved that it can be removed easily from the aqueous solution by a magnet bar due to the magnetic particles of MgFe 2 O 4 eliminating the difficult conventional separation techniques. 
CONCLUSION
